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(54) Fluid filter 



(57) A filter for the transmission fluid In an automobile comprises an elongate housing 20 with a longitudinal 
Inlet 22, an end outlet 24 and an opposite end closure 26 which forms a removable part of the wall of the 
fluid sump pan 5. The outlet 24 makes a demountable seal with wall 7. separating the inlet side of the pan 
from a zone connected to a suction pump. The housing encloses two concentric-tubular filter elements 34, 
44 and an end filter element 45, all acting in parallel and made of polyester mesh. In Fig. 8 {not shown) the 
end filter element is extended axlally within the other two elements. 
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SPECIFICATION 

Easily replaceable fluid filter 

5 BACKGROUND OF THE INVENTION 

This invention relates to fluid filters, and more 
particularly to an easily replaceable automatic 
transmission fluid filter. 
It has heretofore been known to provide a 

10 filter in an automatic transmission fluid circu- 
lating system to remove particles from the cir- 
culating fluid which might damage the system. 
The fluid circulating system is comprised of 
the fluid system of the transmission itself, a 

15 sump into which fluid collects after passing 
through the transmission, and a fluid pump, 
which provides the necessary pressure and 
circulates the fluid through the system. The 
suction inlet of the pump is connected to the 

20 sump. 

Traditionally, filters, such as the one de- 
scribed In U.S. Patent No. 4,136,011 to Jo- 
seph et al. have been provided on the suction 
side of the transmission fluid pump. Tra- 

25 ditional filters have been designed for place- 
ment inside the circulating system housing in 
such a manner that it is necessary to remove 
the transmission fluid sump pan in order to 
gain access to or change the filter. As a re- 

30 suit. It is a difficult and time consuming job to 
change the transmission fluid filter. In order to 
avoid the need for changing the filter fre- 
quently, it is necessary to either reduce the 
filter's effectiveness or provide extra filtration 

35 surface area to prevent the filter from getting 
clogged in a shorter period of time than is 
desired between filter changes. 

An easily replaceable automatic transmission 
fluid filter is desirable, but its design encoun- 

40 ters numerous difficulties. First, if it is going 
to protect the pump from damage caused by 
impurities in the fluid, the filter must be posi- 
tioned on the suction side of the pump. The 
only practical position for the filter is inside 

45 the sump housing. If the filter is to be inde- 
pendently removable from the sump housing, 
there must be a means of sealing the system 
at the junction between the filter and the out- 
side of the system. In addition, there must 

50 also be a means of sealing the suction inlet of 
the pump from the sump except for the flow 
path through the filter. These two seals must 
be easily accessible and replaceable if the 
easy replacement of the filter itself is to be of 

5j5 any advantage. 

Another difficulty encountered in designing a 
filter is to rfiake sure that no air enters the 
suctron side of the pump through the filter, 
even during violent maneuvers of the automo- 

60 bile. Air entry into the pump can cause com- 
plete destruction of the transmission caused 
. by lack of fluid pressure to critical compo- 
nents. In addition, the filter must withstand a 
variety of operating conditions, such as tem- 

65 peratures ranging from -40**F to 300*F. It 



also must contain adequate filter surface for 
necessary fluid flows at low temperature and 
to prevent premature clogging of the filter. 
This is particularly true of applications Involv- 

70 ing new automatic transmissions with sensi- 
tive valve control features requiring very good 
particulate, protection. Because automatic 
transmissions are made as small as possible, 
it is also necessary to provide this filtration 

75 surface in the small space available for the 
filter In the sump housing. 

SUMMARY OF THE INVENTION 
A fluid filter assembly has been invented 

80 which is easily replaceable. To this end, the 
assembly is comprised of a filtration cartridge 
which can be independently removed from the 
fluid circulating sump housing. The sump 
housing is formed with an opening through 

85 which the cartridge is inserted. When inserted, 
a portion of the cartridge itself serves as the 
remaining outside portion of the sump hous- 
ing. 

The cartridge has means associated and re- 
90 placeable with it which seal the housing and 
cartridge, preventing leaks from the system, 
and means for sealing the sump housing from 
the pump suction inlet, except for fluid pass- 
ing through the cartridge. The cartridge con- 
95 tains a plurality of filter members and internal 
flow channelling structure to assure that the 
fluid passing through the cartridge is filtered. 

The invention, when used in conjunction 
with an automobile automatic transmission, 

100 makes it possible to change the transmission 
Alter without removing the sump pan. The fil- 
tration cartridge itself Is placed In the sump of 
the fluid circulating system, thus providing fil- 
tration on the suction side of the pump. The 

105 cartridge design allows for easy replacement 
of the filter and the necessary seals between 
the sump and the pump inlet and between the 
sump housing and the outside of the transmis- 
sion fluid circulating system. 

110 The preferred embodiment of the invention 
uses two concentric cylindrical filter members 
and parallel filtration flow paths. This allows 
for adequate filtration surface in the small 
space available. The cartridge inlet is designed 

1 1 5 with an opening at the bottom to assure that 
the opening is always submerged in the fluid 
in the bottom of the sump. These and other 
advantages, as well as the invention itself, will 
best be understood by referring to the de- 

120 tailed description of the preferred embodiment 
and the following drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS, 
Figure 1 is a view of a filtration caruidge of 
125 the preferred embodiment of the invention 
shown in place with a sectional view of the 
transmission sump housing. 

Figure 2 is a perspective view of the filtra- 
tion cartridge of Fig. 1. 
130 Figure 3 Is an exploded perspective view of 
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the filter members inside the cartridge of Fig. 
2. 

Figure 4 is an enlarged sectional view of the 
filtration cartridge of Fig. 1. 
5 Figure 5 is a sectional view taken along line 

5- 5 of Rg. 4. 

Figure 6 is a sectional view taken along line 

6- 6 of Fig. 4. 

Figure 7 is an end view taken along line 
10 7-7 of Rg. 4. 

Figure 8 is a sectional perspective view of 
an alternate embodiment of the structure of 
the inside filter member of the cartridge of 
Rg. 4, 

15 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

A portion of a fluid circulating system, such 
as an automatic transmission housing sump 

20 pan 5, is depicted in Fig. 1. The preferred 
embodiment of the invention is shown as a 
fluid filter assembly including a filtration car- 
tridge 10 and 0-ring seals 12 and 14. The 
cartridge 10 is positioned so that the fluid 

25 inlet 22 remains submerged in fluid 6. An 
automatic transmission pump (not shown) is in 
fluid communication with the outiet side of the 
filtration cartridge 10 so that fluid 6 is drawn 
out of the sump pan 5, through the filter, and 

30 into the pump inlet area 8. The filtration car- 
tridge 10 is comprised of a housing and two 
internal filter members. The housing includes a 
cylindricai body 20 with a fluid inlet opening 
22 and a circular retaining end 26. 

35 Rg. 2 shows the cartridge 10 from a differ- 
ent viewpoint, clearly showing the opening 22 
in the cylindrical body 20, and showing por- 
tions of the internal structure of the cartridge 
10. Fig. 3 shows an exploded view of the 

40 two cylindrical filter members 30 and 40 
which nest one inside the other and both in- 
side the cylindrical body 20 of the filtration 
cartridge housing. 
The fluid inlet opening 22 is in the form of 

45 a longitudinally extending hole, covering al- 
most the entire length of the body 20. Cir- 
cumferentially, however, the opening 22 
covers only a short arc. In the preferred em- 
bodiment the opening 22 covers an arc of 

50 about 45°. When property positioned, the 
opening 22 provides an inlet into the filtration 
cartridge 10 only at points near the bottom of: 
the sump pan. In this manner, even when a 
car is traveling on uneven terrain or turning 

55 sharp comers, it is very unlikely that the 
opening 22 would allow air, rather than 
transmission fluid 6, to be sucked from the 
sump housing 5. 
As can be seen from Fig. 1, the circular 

60 retaining end 26 serves as a portion of the 
. sump housing 5 when the cartridge 10 is in 
place. An O-ring 12 is placed around the body 

. 20 near the circular retaining end 26 to form 
a seal between the transmission sump pan 

65 and the circular retaining end 26. This seal 



serves as a means for preventing fluid from 
escaping from the fluid circulating system be- 
tween the section of the filtration cartridge 
serving as the portion of the sump housing 

70 and the remainder of the sump housing 5. 
A handle 29 is connected to the circular 
retaining end 26 to provide an easily accessi- 
ble hand hold for removing the filtration car- 
tridge 10 from the sump housing 5. As 

75 shown in Fig. 7, a locating tab 28 on the 
outside of the circular retaining end 26 is de- 
signed to fit within a groove 3 in the sump 
housing 5. The locating tab 28 serves as indi- 
cia allowing identification, from the outside of 

80 the transmission, of the position of the open- 
ing 22 relative to the bottom of the transmis- 
sion sump pan 5. The groove 3 cooperates 
with the tab 28 to assure proper Installation 
of the filter 10 and also helps maintain the 

85 proper position. 

The opening in the sump housing through 
which the cartridge 10 can be removed is de- 
signed to accommodate a snap ring 4 to keep 
the filter 10 in place. The snap ring 4 seats 

90 itself within a slot 7 fomied within the sump 
housing 5, and blocks the filter cartridge 10 
from moving axially while the snap ring 4 is in 
place. 

The cartridge 10 also includes a flanged. 
95 circular outiet end 23 having an attached out- 
let tube 24. The flanged outlet end 23 is 
formed as part of the outside filtration mem- 
ber 30, as can be seen in Fig. 3, and is 
connected to the body 20 when the cartridge 

100 10 is assembled. The annular fluid outlet tube 
24 provides an exit through which fluid 6 
leaves the filter cartridge 10 and enters the 
pump inlet area 8. An O-ring seal 14 posi- 
tioned on the outlet tube 24 forms a seal 

105 between the transmission sump pan wall 7 
and the outiet tube 24. This seal serves as a 
means for assuring that all fluid circulating 
through the fluid circulating system passes 
through the filtration cartridge 10. O-ring 14 is 

1 10 retained by the flanges 25 on the outlet tube 
24 and O-ring 12 is retained by the flanges 
27 on the body 20 so that when the cartridge 
10 is removed from the sump housing and 
replaced, the O-ring seals are likewise re- 

115 moved and replaced. 

As shown in Fig. 4, a first cylindrical filter 
member 30 is concentrically positioned within 
the cartridge housing 20. A second cylindrical 
filter member 40 is concentrically positioned 

120 inside filter member 30. 

Filter member 30 {Rg. 3) includes structural 
ribs 32 to support filtration material 34 and 
hold the material 34 in a cylindrical shape. 
Filter member 30 also includes two end ribs 

125 36 and 38. Filter member 30 has filtration 
material 34 covering only its circumference. 
Epd rib 36 provides a support end to which 
filter member 40 is connected when the car- 
tridge is assembled. Rib 38 is attached to the 

130 flanged outlet end. 23. 
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Filter member 40 also has filtration material 
44 covering its circumference, and ribs 42 
and end ribs 46 and 48 to maintain its cylin- 
drical shape. Unlike filter member 30, how- 
5 ever, filter member 40 also includes an end 
filter element 45 positioned across end rib 48. 
The other end of filter member 40, however, 
is open. 

Three projections 21, 180** apart on the in- 

10 side of body 20 near the circular retaining end 
26 (see Figs. 4 and 6), help keep filter mem- 
ber 30 centered within the housing 20. The 
other end of filter member 30 is held In place 
when the flange comprising outlet end 23 is 

15 connected to the body 20. The support end 
of filter member 30, rib 36, supports and 
holds in place filter member 40 when ribs 36 
and 46 are connected. Rib 46 is flanged larger 
than the diameter of the main portion of filter 

20 member 40. Ribs 42 barely fit inside of ribs 
32, 36 and 38, which also helps maintain fil- 
ter member 40 in Its concentric position 
within filter member 30. 
When the cartridge 10 is assembled, the 

25 filter members 30 and 40 form a pair of filter 
members with an annular free space 62 be- 
tween them. In the assembled filter, the free 
space 62 is sealed at the retaining end by the 
junction of end ribs 36 and 46. (See Fig. 6) 

30 The other end of free space 62, however, is 
open to the outlet tube 24, because rib 48 is 
of a smaller outside diameter than the inside 
of rib 38 and filter member 40 is shorter than 
filter member 30. (See Fig. 4) Thus free space 

35 62 defines a flow path to the outlet of the 
cartridge 10 once fluid enters into free space 
62. 

The end ribs 36, 38, 46 and 48 cooperate 
with the housing 20 to form an internal struc- 

40 ture requiring fluid passing through the car- 
tridge 10 to pass through the filtration ma- 
terial. The end ribs 36, 38, 46 and 48 thus 
serve a dual function, forming part of the flow 
path defining means, as well as supporting the 

45 filtration material 34 and 44. Once fluid enters 
the cartridge through opening 22, it may flow 
freely throughout the annular free space 64 - 
between the -body 20 and the first cylindrical 
filter member 30. In addition, it may freely 

50 flow into the inside of the second cylindrical 
filter member 40 because filter member 30 is 
shorter than the body 20. From either of 
these positions, however, the fluid must pass 
through filtration material before it can^ reach 

55 the outlet tube 24. 

As seen in the Fig. 4, the fluid filtering flow 
path includes three alternate routes: from the 
outside of member 30 into the free space 62, 
from the inside of member 40 into the free 

60 space 62, and from the inside of member 40 
through the end filter element 45. As previ- 
ously mentioned, fluid from the free space 62 
• may pass uninhibited to the outlet tube 24. 
Also, fluid passing through end filter element 

65 45 passes directly to the outlet tube 24. 



The filtration material of the preferred em- 
bodiment Is a woven fabric of polyester mo- 
nofilaments, with a weave of about 200 
threads per inch. This material is sufficient to 
70 retain particles of 80 microns or larger. The 
rest of the cartridge is made of nylon 6/6 
30% glass filled. The filtration material is held 
in place by being molded Into the ribs as filter 
members 30 and 40 are formed by conven- 
75 tional insert molding techniques. The cartridge 
10 is assembled by sonic welding end ribs 36 
and 46 together and flanged outlet end 23 
and body 20 together. 
In the preferred embodiment, the filtration 
80 material 34 and 44 is the same. However, 
different filtration capacity materials could be 
used for each filter member, so long as suffi- 
cient flow rates are provided at low fluid tem- 
peratures through the least restrictive filter 
85 member. As the fluid temperature increases, 
greater filtering would be provided as the fluid 
was able to flow through the more restrictive 
filter members as well. 
The present Invention provides an easily re- 
90 placeable automatic transmission filter. The 
cartridge of the present invention makes it 
possible to use filtration material with small 
particle retention because the cartridge can be 
easily replaced. The 0-ring seals 12 and 14 
95 are replaced with the cartridge 10. 

The structure of the preferred embodiment 
provides a large amount of filtration surface 
area in a small volume. For example, in one 
model of the preferred embodiment with an 

100 outside body diameter of about 1.75 inches 
and a length of about 5.5 inches, the two 
filter members together include more than 
about 28 square Inches of filtration surface. If 
additional filtration surface is desired, the end 

105 filter element 45 can be changed, such as to 
the conical shaped element 47 depicted in Fig. 
8. The preferred embodiment uses two cylin- 
drical filter members. However, a greater num- 
ber of filter members could be used to further 

110 increase the filtration surface area. 

Another advantage of the preferred eriibodi- 
ment of the invention is the ease with which 
it can be produced. The cartridge is assem- 
bled from only three easily manufactured 

1 1 5 pieces. The small number of pieces makes as- 
sembly not only simple, but reduces the 
chance of internal leaks. 

While the preferred embodiment of the in- 
vention has been disclosed, it is understood 

120 that the invention is not limited to the pre- 
ferred embodiment. Modifications in addition 
to those discussed will be apparent to those 
skilled in the art and can be made without 
departing from the spirit of the invention. The 

125 scope of the invention is Indicated in the ap- 
pended claims, and all changes that come 
within the meaning and range of equivalency 
of the claims are therefore intended to be em- 
braced therein. 



4 



GB2171024A 4 



CLAIMS 

1 . A fluid filter assembly, In part compris- 
ing an independently replaceable portion of a 
fluid circulating system sump housing, com- 

5 prising: 

(a) a filtration cartridge comprising: 

(i) a fluid inlet, 

(ii) a fluid outlet, 

(iii) a plurality of filter members positioned 
10 inside one another and each supporting filtra- 
tion material, 

(iv) flow path defining means which chan- 
nel fluid passing between the inlet and the 
outlet through the filtration material of at least 

1 5 one of the filter members and 

(v) a section serving as the portion of the 
sump housing; 

(b) means for preventing fluid from escap- 
ing from the fluid circulating system between 

20 the section of the filtration cartridge serving 
as the portion of the sump housing and the 
remainder of the sump housing; and 

(c) means for assuring that all fluid circulat- 
ing through the fluid circulation system passes 

25 through the filtration cartridge. 

2. The assembly of claim 1 wherein the 
fluid outlet comprises an annular outlet tube 
and wherein the assuring means comprises an 
0-ring seal positioned on the outlet tube. 

30 3. The assembly of claim 1 wherein the 
cartridge section serving as the portion of the 
sump housing is circular in cross section and 
wherein the preventing means comprises an 
0-ring seal positioned between the cartridge 

35 section serving as the portion of the sump 
housing and the remainder of the housing. 

4. The assembly of claim 1 wherein the 
plurality of filter members comprises a first 
and a second cylindrical filter member; said 

40 second filter member being concentrically po- 
sitioned inside said first filter member and 
forming an annular free space therebetween. 

5. The assembly of claim 4 wherein 

(a) the second filter member further in- 
45 eludes an end filter element; 

(b) the flow path defining means cooperate 
with the filter members to 

(i) provide a flow path from the inlet to 
both the outside of said first filter member 

50 and the inside of said second filter member, 

(ii) seal one end of the annular free space 
between the first and second filter members, 
and 

(iii) provide a flow path from both the an- 
55 nular free space and the end filter element to 

the outlet; and 

(c) whereby fluid passing between the Inlet " 
and the outlet passes either 

(i) into the annular free space from the out- 
60 side of the first filter- member, 

(il) into the annular free space from the in- ■ 
•/ side of the second filter member, or 

(iii) through the end filter element from the 
inside of the second filter member. 
65 6. The assembly of claim t wherein the 



filtration material supported by each filter 
member has similar filtration capability. 

7. The assembly of claim 6 wherein the 
filtration material is a woven polyester mono- 

70 filament material and retains particles of 80 
micron size or larger. 

8. The assembly of claim 7 wherein the 
filtration material weave has approximately 
200 threads per inch. 

75 9. The assembly of claim 1 wherein the 
filtration material supported by the plurality of 
filter members comprises a plurality of ma- 
terials of different filtration capability. 

10. A filtration cartridge comprising: 
80 (a) a housing comprising: 

(i) a cylindrical body with a longitudinally 
extending inlet hole In the periphery of the 
body, 

(Ii) a retaining end sealing one end of the 
85 body, and 

(iii) an open outlet end; 

(b) a first cylindrical filter member concen- 
trically positioned with the housing comprising: 

(i) filtration material supported by ribs 
90 spaced about the cylindrical periphery of the 

first filter member, 

(ii) a flanged outlet end, 

(iii) an open support end, and 

(iv) an outlet tube connected to the flanged 
95 outlet end; 

(c) a second cylindrical filter member con- 
centrically positioned within the first cylindrical 
filter member comprising: 

(i) filtration material supported by ribs 
100 spaced about the cylindrical periphery of the 

second filter member, 

(ii) an open, flanged Inlet end and 

(ill) an outlet end supporting filtration ma- 
terial defining an end filter element, and 

105 (d) wherein the body and the first filter 
member define a first annular free space 
therebetween and the flange connected to the 
outlet end of the first filter member coop- 
erates with the body of the housing to seal 

110 the end of the first annular free space nearest 
the outlet tube and 

(e) wherein the first and second filter mem- 
bers define a second annular free space there- 
between and the support end of the first filter 

1 15 member cooperates with the flange of the in- 
let end of the second filter member to seal 
the end of the second annular free space fur- 
thest from the outlet tube. 

11. The cartridge of claim 10 wherein fluid 
120 entering the cartridge through the Inlet hole of 

the body is free to pass into the first annular 
free space and the inside of the second filter 
member but must pass through filtration ma- 
terial to enter the- second annular free space 
125 arid must pass through either the end filter 
element of the second filter member or the 
second annular-free space to reach the outlet 
tube. 

'12. A filter for use in an automatic 
130 transmission fluid circulating system on the 
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suction inlet side of a pump, said filter being 
capable of independent removal from the 
transmission fluid circulating system and com- 
prising: 

5 (a) a housing comprising 

(i) a cylindrical body with a fluid inlet open- 
ing; 

(ii) a circular outlet end having an attached 
outlet tube; 

10 (lii) a circular retaining end; 

(b) a first cylindrical filter member posi- 
tioned within the body; 

(c) a second cylindrical filter member posi- 
tioned within the first filter member and hav- 

15 ing an end filter element covering the end 
nearest the outlet tube; 

(d) wherein the second filter member coop- 
erates with the first filter member to form an 
annular free space therebetween; and 

20 (e) wherein the body and the filter mem- 
bers cooperate to form a fluid filtering flow 
path between the fluid inlet opening and the 
outlet tube, said flow path passing through 
one of either of 

25 (i) the first filter member, 

(ii) the second filter member or 

(iii) the end filter element. 

13. The filter of claim 12 further compris- 
ing; 

30 (a) means for forming a seal between a 
transmission sump pan and the circular retain- 
ing end to prevent fluid from leaking out of 
the automatic transmission fluid circulating 
system and 

35 (b) means for forming a seal between the 
transmission sump pan and the outlet tube to 
prevent fluid from passing to the automatic 
transmission pump suction inlet except 
through the fluid filtering flow path. 

40 14. The filter of claim 12 wherein the end 
filter element is circular. 

15. The filter of claim 12 wherein the end 
filter element is conical. 

16. The filter of claim 12 wherein the fluid 
45 inlet opening comprises a longitudinally ex- 
tending hole in the periphery of the body cir- 
cumferentiaily open over a short arc of the 
filter housing. 

17. The filter of claim 12 wherein the cir- 
50 cular retaining end further comprises indicia al- 
lowing identification from the outside of the 
transmission of the position of the fluid inlet 
opening relative to the bottom of the 
transmission sump pan. 

55 .18. The. filter of claim 12 wherein the cir- 
cular retaining end further comprises a handle. 

19. A filtration cartridge substantially as 
hereinbefore described with reference to, and 
as illustrated in, Figs. 1 to 7 of the accom- 

60 panying drawings. 

20. A fihration cartridge substantially as 

• hereinbefore described with reference to, and 
as illustrated in. Figs. 1 to 3 and 5 to 8 of 
the accompanying drawings. 
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